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PATENT COOPERATION TREAtV 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 


To: 

STYLE, Kelda, Camilla, Karen 
Page White & Farrer 
54 Doughty Street 
London WC1N 2LS 
ROYAUME-UNI 


Date of mailing (day/month/year) 

16 janvier 2002 (16.01 .02) 


Applicant's or agent's file reference 
101635/KS/JJ 


IMPORTANT NOTIFICATION 


International application No. 
PCT/EP00/04230 


International filing date (day/month/year) 
09 mai 2000 (09.05.00) 


1. The following indications appeared on record concerning: 

X the applicant Q the inventor \^\ the agent Q the common representat.ve 


Name and Address 

NOKIA NETWORKS OY 
Keilalahdentie 4 
FIN-02150Espoo 
Finland 




State of Nationality I State ot Residence 
Fl 1 Fl 




Telephone No. 




Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 

the person X the name Q the address Q the nationality Q the residence 


Name and Address 

NOKIA CORPORATION 
Keilalahdentie 4 
FIN-02150 Espoo 
Finland 


State of Nationality 1 State of Residence 
Fl 1 Fl 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3w Further observations, if necessary: 


4. A copy of this notification has been sent to: 
[x] the receiving Office □ the designated Offices concerned 
[~] the International Searching Authority [x] the elected Offices concerned 
|~X| the International Preliminary Examining Authority Q other: 


The International Bureau of W1PO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No.: (41-22) 740.14.35 


Authorized officer 

Gabriele BAEHR 
Telephone No.: (41-22) 338.83.38 



Form PCT/IB/306 (March 1994) 



NT COOPERATION TREA 



WO 00/76083 
PCT/EP00/04230 



From the INTERNATIONAL BUREAU 



PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 


To: 

STYLE, Kelda, Camilla, Karen 
Page White & Farrer 
54 Doughty Street 
London WC1N 2LSf^^_ 
ROYAUME-UNf 7 iffgjw^ 


Date of mailing (day/month/year) 

14 December 2000 (14.12.00) 


Applicant's or agent's file reference 
101635/KS/JJ 


IMPORTANT NOTICE 


International application No. 
PCT/EP00/04230 


International filing date (day/month/year) 
09 May 2000 (09.05.00) 


Priority date (day/month/year) 
02 June 1999 (02.06.99) 


Applicant 

NOKIA NETWORKS OY et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice' 
AG,AU,DZ,KP,KR,US 

In accordance with Rule 47. 1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
ot the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

AE^AM^AT^BA^B^G^R^Y^^ 

GE,GH,GM,HR,HU,IDJL,IN,IS,JP,KE,KG^ 

NO,NZ,QAPL,PT RO,RM^ 
The communication will be made to those Offices only upon their request, furthermore, tnose Offices ^oVot reqi 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 



; require the 



3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
14 December 2000 (14.12.00) under No. WO 00/76083 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that.only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 



REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



The International Bureau of WIPO 


Authorized officer 




34, chemin des Colombettes 


J. Zahra 




1211 Geneva 20, Switzerland 




Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 




Form PCT/IB/308 (July 1996) 




3708617 



The demand must be filed directly with the competent International Preliminary Examining Authority or, if two or more^fahoruies are competent, 
with the one chosen by the applicant The full name or two-letter code of that Authority may be indicated by the applicant on the line below- 




IPEA/ EP 



PCT 

DEMAND 



09/98037? CHAPTER II 



under Article "3 1 of the Patent Cooperation Treaty: 
The undersigned requests that the international application specified below be the subject of 
international preliminary examination according to the Patent Cooperation Treaty and 
hereby elects ail eligible States (except where otherwise indicated). 



Identification of IPEA 



For International Preliminary Examining Authority use only 
Date of receipt of DEMAND 



Box No. I IDENTIFICATION OF THE INTERNATIONAL APPLICATION 


Applicant's or agent's file reference 
101635/KS/SC 


International application No. 
PCT/E POO/04230 


Internationa] filing date (day/month/year) 

9 May 2000 


(Earliest) Priority date (day/month/year) 

2 June 1999 



Title of invention 

A METHOD OF CONTROLLING POWER 



Box No. II APPLICANT(S) 



Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of countiy.) 

Nokia Networks Oy 
Keilalahdentie 4 
FIN-02150 ESPOO 
Finland 



Telephone No.: 



Facsimile No.: 



Teleprinter No.: 



State (that is, country) of nationality: 

Finland (Fl) 


State (that is, country) of residence: 

Finland (Fl) 


Name and address: (Family name followed by given name; for a legal entity, full official designation. The address must include postal code and name of country.) 


LONGONI, Fabio 
Visamaki 5 E 38 
FIN-02130 Espoo 
Finland 




State (that is, country) of nationality: 

Italy (IT) 


State (that is, country) of residence: 

Finland (Fl) 


Name and address: (Family name followed by given name; for a legal entity, fill official designation. The address must include postal code and name of country.) 


SALONAHO, Oscar 
Oksasenkatu 4 bA 8 
FIN-00100 Helsinki 
Finland 




State (that is, country) of nationality: 

Finland (Fl) 


State (that is, country) of residence: 

Finland (Fl) 


~_ [ Further applicants are indicated on a continuation sheet. 



Form PCT/TPEA/40 1 (first sheet) (July 1998; reprint July 2000) 



See Notes to the demand form 



Sheet No. 



International application No. 

PCT/EP00/04230 



Box No. Ill AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The following person is JjT] agent common representative 

and | X | has been appointed earlier and represents the applicant(s) also for international preliminary ex; 

1 | is hereby appointed and any earlier appointment of (an) agent(s)/common representative is hereby revoked. 



r examination. 



I 1 is hereby appointed, specifically for the procedure before the International Preliminary Examining Authority, in addition to 
the agent(s)/common representative appointed earlier. 



Name and address: (Family name followed by given name: for a legal entity, full official designation. 
The address must include postal code and name of country.) 

STYLE, Kelda Camilla Karen 
PAGE WHITE & FARRER 
54 Doughty Street 
London WC1N2LS 
United Kingdom 



Telephone No.: 

020 7831-7929 



Facsimile No.: 

020 7831-8040 



Teleprinter No. : 

8955681 



□ 



Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
space above is used instead to indicate a special addr ess to which correspondence should be sent. 



Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION 



Statement concerning amendments:* 

1. The applicant wishes the international preliminary examination to start on the basis of: 
the international application as originally filed ^ 
the description | X [ as originally filed 

I 1 as amended under Article 34 



the claims 



the drawings 



| X | as originally filed 

| | as amended under Article 19 (together with any accompanying statement) 

| | as amended under Article 34 

I x | as originally filed 

| | as amended under Article 34 



2. | | The applicant wishes any amendment to the claims under Article 19 to be considered as reversed. 

3. [ | The applicant wishes the start of the international preliminary examination to be postponed until the expiration of 20 months 

from the priority date unless the International Preliminary Examining Authority receives a copy of any amendments made 
under Article 19 or a notice from the applicant that he does not wish to make such amendments (Rule 69. 1(d)). (This check- 
box may be marked only where the time limit under Article 19 has not yet expired.) 

* Where no check-box is marked, international preliminary examination will start on the basis of the international application 
as originally filed or, where a copy of amendments to the claims under Article 19 and/or amendments of the international application 
under Article 34 are received by the International Preliminary Examining Authority before it has begun to draw up a written opinion 
or the international preliminary examination report,as so amended. 



Language for the purposes of international preliminary examination: EN 
1 X | which is the language in which the international application was filed. 
| 1 which is the language of a translation furnished for the purposes of international search. 
| | which is the language of publication of the international application. 

| | which is the language of the translation (to be) furnished for the purposes of international preliminary examination. 



Box No. V ELECTION OF STATES 



The applicant hereby elects all eligible States (that is. all States which have been designated and which are bound by Chapter II of 
the PCT) 

excluding the following States which the applicant wishes not to elect: 



Form PCT/IPEA/401 (second sheet) (July 1998; reprint July 2000) 



See Notes to the demand form 



Sheet No. 



International application No. 

PCT/EP00/04230 



Box No. VI CHECK LIST 



The demand is accompanied by the following elements, in the language referred to in 
Box No. IV, for the purposes of international preliminary examination: 

1. translation of international application : sheets 


For International Preliminary 
Examining Authority use only 

received not received 

□ □ 


2. amendments under Article 34 




sheets 


□ 


□ 


3 . copy (or, where required, translation) of 
amendments under Article 19 




sheets 


□ 


□ 


4. copy (or, where required, translation) of 
statement under Article 19 




sheets 


□ 


□ 


5. letter 


: 1 


sheets 


□ 


□ 


6 . other (specify) 




sheets 


□ 


□ 



The demand is also accompanied by the item(s) marked below: 

1. JT] fee calculation sheet 

2. | [ separate signed power of attorney 

3. I 1 copy of general power of attorney; 

reference number, if any: 



4. | | statement explaining lack of signature 

5 □ 

6. [ [ other (specify): 



5. I [ nucleotide and or amino acid sequence listing in 
computer readable form 



Box No. VTI SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE 



Next to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is not obvious from reading the demand). 



WILLIAMS, David John 
Authorised Representative 



— — — — — — — F or International Preliminary Examining Authority use only 

1. Date of actual receipt of DEMAND: 



2. Adjusted date of receipt of demand due 
to- CORRECTIONS under Rule 60. 1 (b): 



□ The date of receipt of the demand is AFTER the expiration of 19 months | 1 The applicant has been 

from the priority date and item 4 or 5. below, does not apply. L— I informed accordingly. 

□ The date of receipt of the demand is WITHIN the period of 19 months from the priority date as extended by virtue of 
Rule 80.5. 



5 1 | Although the date of receipt of the demand is after the expiration of 19 months from the priority date, the delay in arrival 
I 1 is EXCUSED pursuant to Rule 82. 



— — — ^— - For International Bureau use only 
Demand received from EPEA on: 



Form PCTrtPEA/401 (last sheet) (July 1998; reprint July 2000) 



See Notes to the demand form 




PATENT COOPERATION TREATY 

PCT 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicants or agent's file reference 
101635/KS/SC 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/EP00/04230 


International filing date (day/month/year) 
09/05/2000 


Priority date (day/month/year) 
02/06/1999 


International Patent Classification (IPC) or national classification and IPC 
H04B7/005 


Applicant 

NOKIA NETWORKS OY et al. 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.1 6 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 3 sheets. 



3. This report contains indications relating to the following items: 



Basis of the report 



II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 




VIII 


El 



citations and explanations suporting such statement 

Certain documents cited 

Certain defects in the international application 



Date of submission, of the demand 
15/12/2000 


Date of completion of this report 
10.09.2001 


Name and mailing address of the international 
preliminary examining authority: 

^ European Patent Office 
Wfl) D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: 449 89 2399 - 4465 


Authorized officer /$^***^ 

Lauri, L (f S )) 

Telephone No. +49 89 2399 7304 X****^^ 



Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/EP00/04230 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 



1,3-12 
2,2a 



as originally filed 
with. telefax of 



09/07/2001 



Claims, No.: 

7-25 
1-6 



as originally filed 
with telefax of 



09/07/2001 



Drawings, sheets: 

1/2,2/2 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 1) (July 1998) 



f 



INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/E POO/04230 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 

No: Claims 1, 16, 17 

Inventive step (IS) Yes: Claims 

No: Claims 1, 16, 17 

Industrial applicability (IA) Yes: Claims 1-25 

No: Claims 



2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 2) (Jufy 1998) 



INTERNATIONAL PRELIMINARY International application No. PCT/E POO/04230 

EXAMINATION REPORT - SEPARATE SHEET 



CITED DOCUMENTS 

D1 : EP-A-0 892 572 (ALSTHOM CGE ALCATEL) 20 January 1999 (1999-01-20) 

Re Item I 

Basis of the report 

Description, pages: 



1 ,3-1 2 as originally filed 

. 2,2a with telefax of 09/07/2001 

Claims, No.: 

7-25 as originally filed 

1 -6 with telefax of 09/07/2001 
Drawings, sheets: 

1/2,2/2 as originally filed 



Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . The present application does not meet the criterion set forth in Article 33(2) PCT 
because the subject-matter of claim 1 is not novel over the prior art. 
Document D1 discloses a method of controlling power in the transmission of 
information, which shows the following features contained in claim 1 : 

the transmission takes place from a first station to a plurality of second 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 



INTERNATIONAL PRELIMINARY International application No. PCT/E POO/04230 

EXAMINATION REPORT - SEPARATE SHEET 



stations (col. 1 line 50, col. 2 line 5); 

the method comprises the step of transmitting said information in a common 
channel (col. 2 lines 1-2); 

pieces of information intended for different second stations are transmitted 
with different power levels (col. 3 line 54 - col. 4 line 5 and col. 4 line 50 - 
col. 5 line 5). 

2. Also claim 1 6 does not meet the novelty criterion set forth in Article 33(2) PCT. 
Claim 16 contains the same features as claim 1 . The only feature which makes 
claim 1 6 different from claim 1 is that an operation mode is foreseen whereby the 
information intended to different second stations is transmitted with the same 
power. Indeed it is also envisaged in D1 (col. 4 lines 23-25) that the power control 
may be utilised or not. Thus the method described in D1 essentially covers all the 
features of claim 16. 

3. The same objection as at point 1 above also applies to claim 1 7, which relates to 
the apparatus carrying out the method of claim 1 . 



Re Item VII 

Certain defects in the international application 

The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 



Re Item VIII 

Certain observations on the international application 

The term "important" used in claim 3 is vague and unclear and leaves the reader 
in doubt as to the meaning of the technical feature to which it refers, thereby 
rendering the definition of the subject-matter of said claim unclear (Article 6 PCT). 



Form PCT/Separate Sheet/409 (Sheet 2) (EPO-April 1997) 



nfl/ft." 711 13:43 FAX 020- 7831 8040 PAGE WHITE F 14)004 - 

.Gg>07-200*1- ■ ' : . EP000423C 



associated with a given base station will use these channels. 

Tne data is sent in data frames. Data frames sent from the base 
station to the mobile scacions will include cha identity of the 
user equipment/ for example the identify of a mobile station., 
■ Each mobile station will receive ail the da "a frames sent from a 
base station to the mobile station on z he FACH - Each mobile 
station is able to identify the data frame intended foe that 
mobile station by the identity included ir, rhe frame- The frames 
sent from the mobile sration include information identifying the 
source of the frames . 

As a number of mobile stations or user equipment share the FACH 
channel it is difficult to set the power level of that channel 
such that' it is at the lowest possible level and at a level such 
that all the mobile stations can receive the signals from the 
base station. In COMA systems, the number of users which can be 
supported by the system with a given quality of service depends 
on the total signal power of all the users' and the base station 
- in a cell. If the total signal power is relatively high, this 
will provide a relatively high level of interference. This means 
that it may be difficult to distinguish the desired signal from 
the interference resulting from the other base stations. 
Accordingly minimisation of the power used by each user and the 
base statipn will improve the capacity and/or quality of service. 

EP-A-0 -892572 describes a 3CCH carrier supporting a physical ■ 
BCCH such that at least one 8CCH timeslot is entirely 
received within one of the successive monitoring windows of 
a mobile station of an adjoining cell. • 



AMENDED SHEET 
EmPfanSsiwii o • j u u iu^u 



f ,09-0 : ?-200i :43 ?Ai 020 7831 8040 



PAGE WHITE 



2a 



EiOCo 

■ EP0004230 



SDMMaHY OF THE INVENTION 

Ic is an aim of embodiments of the present • invention to provide a 
method which addresses this problem. . 

According to one aspect of che present invention, there is 
provided a method of controlling power with which information is 
transmitted by a first station to a plurality of- second stations 
on a common channel, different information being intended for 



AMENDED SHEET 

C m n i a n 2 C 7 o \ f Q . J II I i I H I 4 h 



: 43 FAX 020 7831 8040 PAGE WHITE F . G/inr>R 

EP0004230 



09-07-2001 _ _ . . r;=> 



10 



15 



20 



13 

CLAIMS 

X- A method of controlling power with which information is 
transmitted by a first station to a'plurality of second stations 
on .a common channel, different information being intended for 
different stations, said method comprising the step of 
transmitting said- information in said common channel, wherein 
information intended for different second stations are 
transmitted at different power levels- 

■2. A method as claimed in claim 1, wherein the power level with 
which information is transmitted is selected in dependence on a 
parameter of the intended second station and/or the content of 
the information, 

3. A method as claimed in claim 2, wherein the information is 
transmitted in said channel with a higher power if the content of 
the information is important. 

4. A method as claimed in any one of the preceding claims, 
wherein said information is in the form of data packets'. 



5. A method as claimed in any one of the preceding claims, 
wherein said information for a given second station includes 
25 information identifying the given station. ■ 

.6. A method as claimed in any one of the preceding claims, 
wherein a second mode of operation is provided .in which the first 
station sends information to ■ said second stations with 
30 substantially the same power level,- one of said first and second 
modes being selected. 

7. A method as claimed in any one of the preceding claims, 
wherein said first station receives information from a controller 
'35 on the power with which information for .a respective second 



AMENDED SHEET 



EPO - DG 1 

09. 05. 2000 



PCT 



REQUEST 



/Tfrve undersigned requests that the present 
V^D^ternational application be processed 
according to the Patent Cooperation Treaty. 



For receiving Office use only 



PCT/EP 00/04230 



International Application No. 



0 9 M AY 2000 

International Filing Date 



^0 9.^ 



7000 



EUROPEAN PATENT OFFICE 

PCT INTERNATIONAL APPLICATION 

Name of receiving Office and "PCT International Application" 



Applicant's or agent's file reference 101 635/KS/JJ 
(if desired) (12 characters maximum) 



Box No. I 



TITLE OF INVENTION 



A METHOD OF CONTROLLINQ^OWER 



Box No. II APPLICANT 



Name and address: (Family name followed by given name; for a legal entity, JMloffiaal 
donation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant s State (that /.v. country) of residence if no State 
of residence is indicated below.) 

Nokia Networks Oy 



| [ This person is 



also inventor. 



Telephone No. 



Keilalahdentie 4 

FIN-02150ESPOO 

Finland 


Facsimile No. 


Teleprinter No. 


State (that is. country) of nationality: pj^j^^ 


State (that is, countiy) of residence: p^j^^ 


Th,s person is applicant p, a,, deseed ^ -'^^^ [J*^*** 

for the Durooses ot: I 1 ^ lCi > i 1 . . . 


Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 





designation The address must include postalcode and name of country. 1 ne cou np'% [ "% 
addreT^ Box is the applicant \s State (that is. countiy) of residence if no State 

of residence is indicated below.) 

LONGONI, Fabio 
Visamaki 5 E 38 
FIN-02130Espoo 
Finland 



This person is: 

| | applicant only 

jx | applicant and inventor 

i I inventor only (If this check-box 
1 1 is marked, do not fill in below.) 



State (that is, country) of nationality: 



Italy 



State (that is, country) of residence: p*^^^ 



This person is applicant 
for the purposes of: 



□ all designated V I all desianaied States except 
States ~ I I the United States of America 



pnn the United States 
I I of America only 



□ the States 'indicated in 
the Supplemental Box 



| | Further applicants and/or (further) inventors are indicated on a continuation sheet. 



Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The person identified below is hereby/has been appointed to act on behalf 
of the applicant(s) before the competent International Authonties as: 



agent | | common representative 



Na m e and address: (F^^^^^^^, ^^^c^i 

STYLE, Kelda Camilla Karen 
Page White & Farrer 
54 Doughty Street 
London WON 2LS 
United Kingdom 



Telephone No. 

020 7831-7929 



Facsimile No. 

020 7831-8040 



Teleprinter No. 

8955681 



| | Address 1 



aaent or common representative is/has been appointed and the 



for correspondence: Mark this check-box where no agent or common representative is/ 

space above 'is used^nstead to indicate a special address to which cor respondence should be sent. 

Form PCT/RO/101 (first sheet) (July 1998;reprint January 2000) 



See Notes to the request form 



PCT/EP 00/04230 



Sheet No. 



If none of the following sub-boxes is used, this sheet should not be included in the request. 
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A METHOD OF CONTROI-LING POWER 

FIELD OF THE INVENTION 

5 The present invention relates to a method of controlling power 
with which information is transmitted^in a common channel. The 
method may, but not necessarily be used in a wireless cellular 
system. The information may, but not necessarily be frames of 

10 T ' 

BACKGROUND OF THE INVENTION 

The use of code division multiple access (CDMA) is being proposed 
for the next generation of cellular telecommunication networks. 

15 Additionally, code division multiple access is also being used in 
the IS-95 Standard in the USA. CDMA is a direct sequence spread 
spectrum" technique. In a wireless cellular network using CDMA, 
the mobile terminals in one cell associated with a first base 
station will use the same frequency as mobile stations in an 

20 adjacent cell associated with a second base station. The 
different mobile stations can be distinguished by the respective 
base stations as each mobile station will be using a different 
spreading code. 

25 In the proposals for the wideband CDMA standard, it has been 
proposed that a mobile station or other user equipment in a RACH 
(random access channel ) /FACH (forward access channel) state use 
the uplink RACH channel to transmit data or messages to a base 
station and listen to the downlink FACH for data or messages from 

30 the base station. In the RACH/FACH there is little or not data 
being, transmitted between the mobile station and the base station 
such that no dedicated channels have been set up therebetween. 
The FACH and RACH channels are both common channels which means 
that all the user equipment including mobile stations in a cell 
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associated with a given base station will use these channels. 

The data is sent in data frames. Data frames sent from the base 
station to the mobile stations will include the identity of the 
user equipment, for example the identity of a mobile station. 
Each mobile station will receive all the data frames sent from a 
base station to the mobile station on the FACH . Each mobile 
station is able to identify the data frame intended for that 
mobile station by the identity included in the frame. The frames 
sent from the mobile station include information identifying the 
source of the frames. 

As a number of mobile stations or user equipment share the FACH 
channel it is difficult to set the power level of that channel 
such that it is at the lowest possible level and at a level such 
that all the mobile stations can receive the signals from the 
base station. In CDMA systems, the number of users which can be 
supported by the system with a given quality of service depends 
on the total signal power of all the users and the base station 
in a cell. If the total signal power is relatively high, this 
will provide a relatively high level of interference. This means 
that it may be difficult to distinguish the desired signal from 
the interference resulting from the other base"" stations . 
Accordingly minimisation of the power used by each user and the 
base station will improve the capacity and/or quality of service. 

SUMMARY OF THE INVENTION 

It is an aim of embodiments of the present invention to provide a 
method which addresses this problem. 

According to one aspect of the present invention, there is 
provided a method of controlling power with which information -is 
transmitted by a first station to a plurality of second stations 
on a common channel, different information being intended for 
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different stations, said method comprising the step of 
transmitting said information in said common channel, wherein 
information intended for different second stations are 
transmitted at different power levels. 



The power level with which information is transmitted is 
preferably selected in dependence on a parameter of the intended 
second station and/or the content of the information. The 
information may be transmitted in the channel with the higher 
power if the content of the information is relatively important. 
Preferably, the information is in the form of data packets. 

The information for a given second station may include 
information identifying the given station. A second mode of 
operation may be provided in which the first station sends 
information to the second stations with substantially the same 
power level, one of the first and second modes being selected. 

The first station may receive information from a controller on 
the power with which information for a respective second station 
is to be transmitted. The controller may be arranged to send a 
channel configuration message to the first station to control 
which of the first and second modes is to be used. The first 
station may be arranged to send a message to the controller 
advising the controller if it can perform the mode contained in 
the channel configuration message. The controller may be arranged 
to send a channel configuration message to the first station to 
advise the first station as to the range of power levels which 
are to be used to transmit information to the second station. 



Values representing the power values may be sent to the first 
station by the controller, the values being mapped to the power 
levels which are used by the first station to transmit 
information to the second station. 
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Preferably, the controller is a radio network controller. This 
may be in a CDMA network, such as the UMTS network. The first 
station may be a base station. The second station may comprise 
mobile stations or any other suitable form of user equipment. 



The common channel may be a forward access channel. 



According to a second aspect of the present invention, there is 
provided a method of controlling power with which information is 
transmitted by a first station to a plurality of second stations 
on a common channel, different information being intended for 
different stations, said method comprising a first mode in which 
the information is transmitted with a the same power and a second 
mode in which different powers are used for information intended 
for different second stations. 



According to a third aspect of the present invention, there is 
provided a network comprising a first station and a plurality of 
second stations, said first station being arranged to transmit 
different information intended for different second stations on a 
common channel, said first station have a mode of operation in 
which said first station is arranged to transmit information 
intended for different second stations on the common channel at 
different power levels, and a controller which is arranged to 
supply information as to the power to be used for said 
information to said first station. 



BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the present invention and as to how 
the same may be carried into effect, reference will now be made 
by way of example to the accompanying drawings in which: 

Figure 1 shows a schematic diagram of part of a cellular 
telecommunications network incorporating base transceiver 
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stations and mobile stations; 

Figure 2 shows the hierarchy of elements of the network of Figure 
1; 

Figure 3 shows a schematic view of a frame to be sent on the FACH 
channel from a base station to a mobile station; and 
Figure 4 shows a schematic view of the transfer of information 
between a RNC (radio network controller ) and the base station. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Reference will first be made to Figure 1 in which three cells 2 
of a cellular telecommunications network are shown. Each cell 2 
is served by a respective base transceiver station (BTS) 4. Each 
base transceiver station 4 is arranged to transmit signals to and 
receive signals from the mobile stations 6 located in the cell 
associated with the given base transceiver station 4 . Likewise, 
each mobile station 6 is able to transmit signals to and receive 
signals from the respective base transceiver station 4 . 

The cellular telecommunications network shown in Figure 1 uses a 
code division multiple access technique. 

Reference is mode to Figure 2 which shows the hierarchy of a CDMA 
system. As can be seen, the mobile station 6 is in wireless 
communication with the base station. Typically a number of mobile 
stations will be in communication with each base station although 
only one mobile station is shown in Figure 2 for clarity. The 
base station 4 is connected to a radio network controller RNC 10. 
Again more than one base station is usually connected to each RNC 
10 although only one is shown for clarity. Typically more than 
one RNC is provided in a network. The RNC 10 is connected to 
other elements of the network 12. 

The RNC 10 is arranged to control the base station and also 
passes on the data packets to be transmitted to the mobile 
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station by the base station. The RNC 10 will also receive from 
the base station packets of data which it has received from the 
mobile station. 

5 Common channels are defined between the mobile stations in the 
cell associated with a given base station and the given base 
station. These common channels are the forward access channel 
(FACH) in the downlink direction and the random access channel 
{ RACH ) in the uplink direction. The common channel may 

10 alternatively be a downlink shared channel to which a number of 
mobile stations are allocated. With common channels the same 
spreading code is used for all communications on a given channel. 
As mentioned hereinbefore, the data sent to the mobile station 
and the data sent from the mobile station is in packet form. The 

15 data packets which are sent to the mobile stations on the FACH 
will include information identifying the mobile station for which 
a given packet is intended. A mobile station will receive all the 
packets sent on the common FACH channel and is able to identify 
the packets which are intended for it from the information 

20 identifying the mobile station. Similarly packets of data which 
are transmitted to the base station by the mobile stations on the 
common RACH channel will include information in the data packet 
which allows the base station to identify from which mobile 
station the data packet had been received. 



The mobile stations and the base stations use the common channels 
when the amount of data is small and/or sporadic. This means that 
dedicated channels do not then need to be established. This 
increases the radio resources available so that more users can be 
30 supported and/or the quality of the users is improved. 

The base station receives the frames in the RACH channel from zhe 
mobile stations and forwards these frames to the RNC 10 via rhe 
Iub interface between the base station 4 and the RNC 10. The 
35 packets of data to be transmitted to the mobile station on the 



25 
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FACH channel are received by the base station from the RNC 10. 
The packets are transferred from the RNC 10 to the base station 4 
via the Iub interface. For the transmission of packets between 
the base station 4 and the RNC 10, the CCH (common channel) frame 
protocol is used. The frame structure used for the communication 
of the data between the RNC 10 and the base station 4 will be 
described hereinafter . 

In the embodiments of the invention the power at which the FACH 
is transmitted is set at the minimum value which allows the 
frames to be correctly received at the mobile stations. The power 
level at which the frames are sent should be such that the mobile 
stations can receive the frames within the cell and that the 
degree of interference caused in other cells is as low as 
possible. Additionally the interference to other users in the 
cell should be minimised. This allows transmission resources to 
be saved. 

In a first embodiment of the present invention, fixed power 
control is used. The FACH channel is configured in the base 
station. This differs from the second embodiment where the FACH 
channel is set up by the RNC 10. The configuring of the FACH 
channel in the base station can be done with a layer 3 message 
over the Iub interface which is between the base station and the 
RNC. Alternatively, the configuring of the FACH channel in the 
base station can be done in response to O&M (operation and 
maintenance) procedures . 

In the fixed power control mode, a constant value for the FACH 
channel transmission power is set. This set power level is used 
for every frame transmitted on the FACH channel. In other words 
all of the frames transmitted by the base station in the FACH 
channel will have the same transmitted power regardless of the 
mobile station for which the data frame is intended. The power 
is thus constant for each FACH channel frame and for each mobile 
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The power value set by the RNC can be modified by the base 
station if required. For example if conditions change or if the 
base station receives requests to increase its power from the 
mobile stations, the power level may be altered. 



Any suitable method can be used to determine the power at which 
the FACH channel is to be transmitted. For example, the base 
station can measure the received signal strength from the mobile 
stations and select a signal strength based on the received 
signals. Alternatively, if the base station knows the location of 
the mobile stations, the signal strength can be selected such 
that the mobile station which is furthest from the base station 
receives the frames with the minimum level required. Any other 
suitable method can be used to determine the power which takes 
into account at least one parameter relating to the mobile 
stations. In preferred embodiments of the present invention the 
value used to transmit the frames to the mobile stations is 
always the same but will vary in. order to take into account 
changes in the cell. 

In a second embodiment of the present invention, dynamic power 
control is used. In dynamic power control the power with which 
each frame is transmitted is varied in dependence on a parameter 
of the destination mobile station. Thus the power at which data 
frames are transmitted may vary from frame to frame. In this 
embodiment, when the forward access channel is to be set up, it 
is indicated to the base station that the power with which each 
frame is to be transmitted is set by the RNC 10. This information 
may be provided from the RNC 10 to the base station via the Iub 
interface or in any other suitable manner. 



The RNC 10 receives 
base station. This 



information 
information 



from the mobile stations 
may include measurement 



via the 
reports 
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where the mobile station provides information on the strength 
with which it receives signals from the base station. 
Alternatively or additionally, the RNC 10 may receive information 
from the base station as to the strength with which it has 
received signals from the mobile station. Either or both of these 
types of information allow the RNC 10 to determine an appropriate 
power level with which a given frame should be transmitted to a 
given mobile station on the FACH - This type of power control is 
referred to as open loop power control. 

Any other suitable information may be supplied to the RNC 10 in 
order to allow it to determine a suitable power level- This may 
be in addition to or as an alternative to the received signal 
strength report (s) . For example, the received signal strength 
reports may include an indication as to the quality of the 
signal. The RNC 10 may use information on the position of the 
mobile station to determine the strength with which frames are 
transmitted to the mobile station. The position may be obtained 
from information provided by the base station and/or the mobile 
station . 

The base station may in certain circumstances alter the power set 
by the RNC 10. The base station may take into account other 
factors in modifying the power with which it transmits to the 
mobile stations. These factors can for example take into account 
the conditions in the cell, the location of the mobile station in 
the cell, the total amount of traffic or users in the cell or the 
like. Alternative the power level can be altered in response to 
the strength of signals received at the base station. 

The power used for the transmission of a frame may be selected in 
accordance with the importance of the data contained within the 
frame. If the data contained in the frame is relatively important 
the power with which that frame is transmitted can be increased. 
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Based on the determination made by the RNC 10, a power is 
determined which is the power with which a given frame is to be 
transmitted to the mobile station. This power level is inserted 
in the CCH frame protocol frame and is sent to the base station 
5 4 . The base station 4 uses this power level to transmit the 
associated frame to the mobile station on the common channel 
FACH. The power level sent by the RNC 10 to the base station can 
be the actual power level to be used. However in preferred 
embodiments of the invention, the power level can be sent as a 
10 coded value. This coded value is received by the base station and 
is mapped onto the actual power level using the maximum and 
minimum power limits. 

In the FACH channel set up message sent from the RNC 10 to the 
15 base station 4, there is an indication as the maximum and minimum 
transmission power levels which are forwarded to the base station 
for the packets transmitted passed from the RNC 10 to the base 
station 4 . The CCH frame protocol frames from the RNC to the base 
station contain the power level to be used by the base station 
20 for the transmission of the frame in the FACH channel. The 
structure of the frame sent from the RNC 10 to the base station 4 
is shown in Figure 3. The frame contains information on the power 
level PC, the data DATA, the frame number FN and an error 
correction part CRC . 

25 

In a third embodiment of the present invention, the FACH may 
sometimes use fixed power control and at other times may use 
dynamic power control. This third embodiment will be described in 
relation to Figure 4 . 

30 

In this third embodiment, the FACH channel set up message 14 sent 
from the RNC 10 to the base station 4 will include an indication 
if fixed or dynamic power control is used. The set up message may 
have a power mode bit which has one value if fixed power control 
35 is used and another value if dynamic power control is used. The 
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base station will send an acknowledgement message advising the 
RNC that it has understood which mode is to be used and that the 
FACH channel is to be set up. 

5 If the set up message from the RNC 10 to the base station 4 does 
not include any indication as to the power control mode, it may 
. be assumed that the dynamic power control mode is being used. It 
should be noted that if the RNC 10 is arranged to always provide 
power control information to the base station, the RNC can 
10 provide constant power control values in the fixed power control 
mode and varying power control values in the normal mode. In this 
latter case, the base station would not need to be advised of the 
mode . 

15 If the base station is not able to support one of the modes, the 
base station will advise the RNC of this in the acknowledgement 
message which it sends to the RNC 10. 

A given base station may not be able to support one of the modes, 
20 probably the dynamic mode. In that case, the other mode will be 
used. In a network some base stations will be able to use both 
modes whilst other base stations will only be able to support one 
or other of the modes. 

25 In a default mode of operation, the power used to transmit the 
FACH channel may be set to a default value. This default value 
may be relatively high to ensure that all the mobile stations are 
able to receive their data frames. This default mode may be 
provided in any of the three embodiments described hereinbefore. 

30 One or other of the dynamic and fixed power control modes may be 
a default mode. 

The frame protocol used may have any suitable format. For example 
the frame protocol may be in accordance with the 25.435 and 
35 25.437 standards of the UMTS (universal mobile telecommunications 
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system) . 



In this description, reference has been made to mobile stations. 

However, it should be appreciated that embodiments of the 
present invention are applicable to any other type of user 
equipment which communicates with the base station or similar 
station using radio waves or the like. The user equipment may in 
some embodiments of the invention be computer terminals or the 
like. The user equipment need not be mobile. 

It should be appreciated that in the new CDMA standard, base 
stations are sometimes referred to as node B. 



It should be appreciated that whilst embodiments of the present 
invention have been described in the context of a CDMA system, 
embodiments of the present invention can be used with any other 
spread spectrum technique, with time division multiple access 
systems, frequency division multiple access and hybrids thereof. 
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CLAIMS 

1. A method of controlling power with which information is 
transmitted by a first station to a plurality of second stations 
on a common channel, different information being intended for 
different stations, said method comprising the step of 
transmitting said information in said common channel, wherein 
information intended for different second stations are 
transmitted at different power levels. 

2. A method as claimed in claim 1, wherein the power level with 
which information is transmitted is selected in dependence on a 
parameter of the intended second station and/or the content of 
the information. 

3. A method as claimed in claim 2, wherein the information is 
transmitted in said channel with a higher power if the content of 
the information is relatively important. 

4. A method as claimed in any one of the preceding claims, 
wherein said information is in the form of data packets. 

5. A method as claimed in any one of the preceding claims, 
wherein said information for a given second station includes 
information identifying the given station. 

6. A method as claimed in any one of the preceding claims, 
wherein a second mode of operation is provided in which the first 
station sends information to said second stations with 
substantially the same power level, one of said first and second 
modes being selected. 

7. A method as claimed in any one of the preceding claims, 
wherein said first station receives information from a controller 
on the power with which information for a respective second 
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station is to be transmitted. 



8. A method as claimed in claim 6 and 7, wherein the controller 
is arranged to send a channel configuration message to the first 
station to control which of said first and second modes is be 
used . 



9. A method as claimed in claim 8, wherein said first station 
is arranged to send a message to said controller advising the 
controller if it can perform the mode contained in the channel 
configuration message . 



10. A method as claimed in claimed in any of claims 7 to 9, 
wherein said controller is arranged to send a channel 
configuration message to the first station to advise the first 
station as to the range of power levels are to be used to 
transmit information to the second stations. 



11. A method as claimed in any of claims 7 to 10, wherein values 
representing the power levels are sent to the first station by 
said controller/ said values being mapped to the power levels 
which are used by said first station to transmit information to 
said second station. 



12. A method as claimed in any of claims 7 to 11, wherein said 
controller is a radio network controller. 



13. A method as claimed in any one of the preceding claims, 
wherein said first station is a base station. 



14. A method as claimed in any one of the preceding claims, 
wherein said second stations comprise mobile stations. 



15. A method as claimed in any preceding claim wherein said 
common channel is a forward access channel. 
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16. A method of controlling power with which information is 
transmitted by a first station to a plurality of second stations 
on a common channel, different information being intended for 
different stations, said method comprising a first mode in which 
the information is transmitted with a the same power and a second 
mode in which different powers are used for information intended 
for different second stations. 



17. A network comprising a first station and a plurality of 
second stations, said first station being arranged to transmit 
different information intended for different second stations on a 
common channel, said first station have a mode of operation in 
which said first station is arranged to transmit information 
intended for different second stations on the common channel at 
different power levels. 



18 . A network as claimed ii 
which is arranged to supply 
used for said information to 



claim 17 comprising a controller 
information as to the power to be 
said first station. 



19. A network as claimed in claim 17 or 18, wherein said power 
level is selected in dependence on a parameter of the intended 
second station and/or the content of the information. 



20. A network as claimed in claim 17,18 or 19, wherein said 
controller is a radio network controller, said first station is a 
base station and said second stations are user terminals. 



21. A network as claimed in claim 17, 18, 19 or 20, wherein 

information sent from said controller to the base station 

comprises said power information and said information for a 
second station. 



22. A network as claimed in any of claims 17 to 21, wherein a 
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second mode of operation is provided in which the first station- 
sends information to said second stations with substantially the 
same power level, one of said first and second modes being 
selected . 



23. A network as claimed in claim 22, wherein the controller is 
arranged to send a channel configuration message to the first 
station to control which of said first and second modes is be 
used- 



24. A network as claimed in claim 22 or 23, wherein said first 
station is arranged to send a message to said controller advising 
the controller if it can perform the mode contained in the 
channel configuration message. 

25. A network as claimed in claimed in any of claims 17 to 24, 
wherein said controller is arranged to send a channel 
configuration message to the first station to advise the first 
station as to the range of power levels are to be used to 
transmit information to the second stations. 
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